The quality of the early environment, especially during the neonatal period, influences the development of individual differences in resistance to stress and illness in adulthood. A previous study demonstrated that neonatal stress augmented proinflammatory cytokine expression and viral replication in influenza virus-infected adult mice. The goal of the following study was to examine the lifelong effects of neonatal stress on the behavioral response to an immune challenge. Neonatal stress consisted of separating mouse pups from their dams (maternal separation, MSP) at critical points of their development. In the first study, pups were separated from the dam daily for 6 h between postnatal day 1 and 14. As adults, these mice were infected with influenza A/PR8 virus. In a second study, a similar paradigm of MSP was employed, and as adults mice were injected with lipopolysaccharide (LPS) (ip). In a third study pups were separated from the dam for 24 h on postnatal day 4 or 9. As adults, these mice received ip injections of LPS. In all three studies, changes in body weight, food and sweet solution consumption were examined following immune challenge. As previously described, activation of the immune system using influenza virus infection or LPS administration resulted in sickness behavior that consisted of body weight loss, anorexia and reduced consumption of a sweet solution. Furthermore, neonatal stress induced more rapid kinetics of sickness behavior and augmented several aspects of these symptoms. Together with previous studies, these findings suggest that neonatal stress disrupted the regulation of innate resistance to an immune challenge resulting in enhanced immunological and behavioral responses to immune activation. Thus, long lasting effects of early stress events may be the basis for individual differences in health and susceptibility to disease.
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Introduction
Stressful life events in early childhood have been associated with greater risk for mental illness and other chronic diseases in adulthood (Ader and Friedman, 1965; Kaufman et al., 2000; Luecken, 1998; Russek and Schwartz, 1996; Solomon et al., 1968) . Studies have demonstrated that stress early in life elicited long-term changes in multiple neurotransmitter systems and brain structures, and these neurobiological changes may underlie the increased vulnerability later in life (Kaufman et al., 2000) . Animal studies support this notion demonstrating an association between neonatal stress, disruption of immune function and increased vulnerability to illness. For instance, premature weaning of rat pups suppressed lymphocyte proliferation, increased opportunistic respiratory tract infections and induced premature deaths (Ackerman et al., 1988) . Separation of rat pups from their dams induced a marked increase in the severity of experimental autoimmune encephalomyelitis (EAE) in the adult rats (Teunis et al., 2002) , enhanced vulnerability to an experimental model of colitis (Milde et al., 2004) and increased the severity of airway inflammation in an asthma model (Kruschinski et al., 2008) . In mice, separation from the dam and premature weaning reduced serum immunoglobulin levels following injection of sheep red blood cells (Michaut et al., 1981) . In monkeys, early weaning reduced lymphocyte proliferation in response to B or T cell mitogens (Laudenslager et al., 1985) , and lower antibody titer following tetanus toxoid immunization (Coe et al., 1988; Laudenslager et al., 1985) .
Extensive study has been conducted to sort out possible mechanisms mediating the effects of early stress. Many of these studies utilized the maternal separation (MSP) model in a variety of animal species. In this model, pups are separated from the dam at critical points of their development and the effects of this stressor are assessed later in life. Studies using this model showed that separation of rat or mouse pups from the dam during the first 2-3 weeks of life augmented the response of the hypothalamic-pituitaryadrenal (HPA) axis to stress in pups and adults (Suchecki and Tufik, 1997; van Oers et al., 1998; Plotsky and Meaney, 1993; Schmidt et al., 2003) . Maternal separation also resulted in decreased gluco-
